Introduction
D iabetes mellitus (DM) is the common endpoint of a variety of disorders of insulin production and/or insulin action resulting in hyperglycemia with associated abnormalities of carbohydrate, fat, and protein metabolism. [1, 2] It has been described as a public health challenge of the 21 st century [3, 4] with a reported global prevalence of 8.3%, which translates to about 387 million people living with DM globally, of which 46.3% remained undiagnosed. [5] Type 1 DM (T1DM) remains the most common form of diabetes in childhood and is caused by insulin deficiency following autoimmune destruction of the population. [10, 11] It is higher in Caucasian populations and in populations distance from the equator. [12] Countries with the highest annual incidence rates of T1DM in children are Finland, Sweden, Canada, and Norway. [13] In Africa, the reported incidence is low, even though DM is not rare in Africa, but there is limited information from the region. [14] In Nigeria, the incidence and pattern of presentation of childhood diabetes are limited and poorly documented, with regional variations reported from various studies. A hospital prevalence of 1.6/1000 in Port Harcourt, South Nigeria, [15] and 0.1/1000 in Abakaliki, Southeast Nigeria, [16] has been reported. In Sokokto, Northwest Nigeria, a hospital prevalence rate of 0.33/1000 was reported by Ugege et al., [17] and Umar from Kano reported 2.3/1000. [18] Childhood diabetes may present with polyuria, polydipsia, and polyphagia, along with lassitude, nausea, and blurred vision, all of which result from the effect of hyperglycemia. However, the onset of symptoms may be sudden and is not unusual for some patients to present with diabetic ketoacidosis (DKA), which may occur de novo or following illnesses, such as malaria, sepsis, or surgery. [19] This study aims to examine the pattern of presentation of newly diagnosed children with DM in a rural setting over a 2-year period.
Patients and Methods
The study involved a retrospective review of case note of all children diagnosed and managed as cases of DM in the Paediatric Department of Federal Medical Centre, Nguru, between November 2015 and October 2017. An ethical approval was obtained from the Ethical and Research Committee of the hospital, and the study was performed according to the Declaration of Helsinki. Childhood DM was diagnosed by the presence of symptoms of DM and a random blood glucose ≥11.1 mmol/l. DKA was diagnosed by significant hyperglycemia (≥11 mmol/l), ketonuria, serum bicarbonate <15 mmol/l, and DKA-associated clinical signs (e.g., dehydration and Kussmaul respiration, among others). Data retrieved from the case notes included the following: age, sex, presenting symptoms, duration of symptoms prior to presentation, and outcome of hospitalization. The results of random plasma glucose, serum electrolytes, and urinalysis were also recorded.
Data analysis
The data were entered into Statistical Package for the Social Sciences version 20.0 (IBM Corp. Armonk, New York, United States of America). Descriptive analysis of frequency distributions of qualitative variables was tabulated, whereas mean and standard deviation (SD) for quantitative variable were calculated.
Results
Six cases of childhood DM were seen of 3289 admissions during the 2-year period, indicating a hospital prevalence of 1.8/1000 per year. The study participants were between the ages of 11 and 12 years, with a mean (± SD) age of 11.1 (±0.8) years. There were more males (4/6) than females (2/6) among the participants [ Table 1 ]. No family history of DM was found in any of the participants. All the participants presented with a history of polyuria (6, 100%), polydipsia 6 (100%), and weight loss (100%), and majority had fever (5, 83.3%) and weakness (4, 66.7%). Other presenting features are shown in Table 2 . Duration of hospital stay ranged from 7 to 30 days with a mean of 15.5 (±8.3) days. Table 3 shows the indications for admissions; all of the six diabetic patients had DKA (100%), severe malaria was the precipitating factor in three of the six patients with DKA and two of the six patients died from cerebral edema and one had acute kidney injury during admission.
Discussion
The principal finding in this study was that all the children (100%) had DKA at presentation. This finding is the highest reported from studies in Africa and other developing countries. Local studies in Nigeria reported various frequencies of DKA: Abakaliki (88%), [17] Sokoto (62.5%), [18] Jos (75%), [20] and Kano (89%). [18] Similarly, some studies from other developing countries such as Romania (67%), [21] South Africa (69.8%), [22] the United Arab Emirates (80%), [21] Tanzania (90%), [23] and Congo (90%) [24] have reported high frequencies of DKA, but none was as high as in this study. The finding of DKA in all our diabetic patients may be explained by the possible lack of awareness of signs and symptoms of DM in children among parents coupled with intercurrent infections, poverty, in addition to poor health services with late diagnosis, and poor management prevalent in the rural area. Furthermore, this study area is one of the affected regions by Boko Haram insurgency in Northeastern Nigeria. Moreover, it is a known fact that insurgency constitutes the highest contributor to humanitarian crises resulting in increasing human casualties, spread of various diseases, poverty, and other serious social problems. Illiteracy may also be contributory because countries with a higher level of awareness among parents, coupled with good and affordable health services, often experienced early diagnosis of DM and observed lower frequencies of DKA (14% in Sweden [25] and 26% in US). [26] This is not surprising, as there is robust evidence for a similar relationship between life expectancy and Gross Domestic Product (GDP), [27] with poorer countries accounting for the largest share of the global disease burden. [28] Other observations among the participants in this study were history of polyuria (6, 100%), polydipsia (6, 100%), dehydration (6, 100%), weight loss (100%), fever (5, 83.3%), and weakness (4, 66.7%).
This study found a prevalence of diabetes of 1.8/1000, which was lower than the 10.1/1000 reported by John et al. [20] in a similar hospital-based study in Jos, north-central Nigeria. Our finding was, however, higher than the 0.33/1000 reported by Afoke et al. of T1DM among children in Ishiellu, Southeastern Nigeria, [29] and Ugege et al. in Sokoto, Northwestern Nigeria, who also reported a prevalence of 0.33/1000 among children. [17] This low prevalence was also in tandem with the few epidemiological studies on T1DM in African children;
Tanzania was estimated to have a prevalence of 1.5/100,000. [30] However, this finding may not be a true reflection of the actual population prevalence because these were hospital-based retrospective data. The diagnosis of DM may have been missed in the hospital or children may have already died before they reached the hospital. Furthermore, low prevalence of DM had been postulated to be due to reduced genetic susceptibility to DM among Black African, a finding also observed among Afro-Americans. [31, 32] The other contributory factors could be the high mortality among African children with T1DM; in rural Mozambique, life expectancy was reported to be as low as 0.6 years. [33] The study found a male preponderance, with 4 (66.7%) males versus 2 (33.3%) females, such a male preponderance was observed in Saudi Arabia by Abdullah, [34] with a male-to-female ratio of 1.3:1. On the contrary, some studies reported female preponderance; Umar in Northwestern Nigeria [18] found 72.2% females versus 27.8% in his study, and also in the series reported by Salman et al. in Riyadh Saudi-Arabia, [35] wherein 53.6% of patients were female. In general, there are no significant gender differences in the incidence of DM. However, a male gender bias is often observed in older adolescents and young adults. [36] [37] [38] In most participants, the apparent trigger for DKA was infection. This ranged from urinary tract infection, malaria, and septicemia. [19] Other documented precipitating factors include newly diagnosed DM, poor insulin administration, and stressful conditions. [39] The outcome of participants in this study was not encouraging, as only 66.7% were discharged to follow-up, two died from DKA from cerebral edema, and one had acute kidney injury with prolonged hospital stay.
Conclusion
Presentation with DKA was common in this setting despite the glaring symptoms of DM: polyuria, polydipsia, and weight loss. However, a relatively low prevalence of DM in children was found, but this finding may not be a true reflection of the actual population prevalence on account of this being a hospital-based retrospective data. Moreover, the diagnosis of DM may have been missed in the hospital or children could have already died before they reached the hospital. Therefore, there is a pressing need to decrease the excessive morbidity, mortality, and health-care expenditure associated with DKA in this region and other lower socioeconomic countries. This can be achieved through community intervention by improving awareness of childhood diabetes among schoolchildren, parents, and health-care providers. Better disease recognition through improved awareness of DM is also supported by the findings that children from families with higher parental education are less likely to present in DKA and having a first-degree relative with diabetes is associated with up to six-fold decreased risk of DKA at diagnosis. [40] Financial support and sponsorship Nil.
